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DETAILED ACTION 

1 . This Office action is in response to amendments filed 6/1 7/201 0. It should be 
noted that claims 10, 11, 14, and 1 5 have been amended and claims 1 -9 and 1 6-1 7 
have been cancelled. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 0-1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Mount 6,568,926 in view of Jorgensen 4,336,000. 

Mount discloses, regarding claim 10 , a pump assembly comprising: a piston 39; 
a cylinder (see 37, 47); and an actuator 37 for moving the piston 39 axially in the 
cylinder, a manifold 11, and a low friction dish-shaped seal 42 having a peripheral 
portion (see 46) forming a seal between the cylinder and the manifold 1 1 in a fully 
extended position of the piston (see 42 in Fig. 1), said dish-shaped seal 42 further 
having a top portion 43 attached to the piston 39 and moving with the piston such that 
said top portion 43 of the seal 42 is compressed against the manifold 1 1 in said fully 
extended position of the piston (see position of piston 39 in Fig. 1). However, Mount 
does not teach the following actuator and dosing limitations taught by Jorgensen. 
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Jorgensen teaches, further regarding claim 10 , a pump comprising: a piston 24; a 
cylinder 23; and an actuator (56) for moving the piston 24 axially in the cylinder 23, 
wherein the actuator is a high resolution linear actuator (see col. 7, lines 37-43). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to have modified the assembly of Mount by implementing a piston 
driven by a high resolution linear actuator, as taught by Jorgensen, in order to more 
accurately dispense the working fluid. 

Re claim 11 . Mount teaches that said manifold 11 has at least one inlet 19 and 
one outlet check valve 30 that are passive, one-way valves. 

Re claim 12 , Jorgensen teaches that said pump is a syringe pump of which the 
piston 24 contacts a solid surface at an end of each dose cycle. 

Re claim 13 , Jorgensen teaches the linear actuator is driven by a rotary electric 
motor 54 through a gear reduction (see 55). 

Re claims 14 and 15 , Jorgensen teaches that the pump has a capacity equal to a 
maximum dose so that a required additive volume is always dispensed through only one 
cycle of the pump; wherein said pump has a capacity lower than a maximum dose so 
that a required additive volume is dispensed through one or more pump cycles (see col. 
5, lines 29-32 and col. 6, lines 43-48). The pump in Jorgensen is capable of dispensing 
various amounts of fluid and therefore the combination is capable of dispensing a 
maximum, or less than maximum, amount of fluid. 

4. Claims 1 0-1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Jorgensen 4,336,000 in view of Mount 6,568,926. 
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Jorgensen discloses, regarding claim 10 , a pump comprising: a piston 24; a 
cylinder 23; and an actuator (56) for moving the piston 24 axially in the cylinder 23, 
wherein the actuator is a high resolution linear actuator (see col. 7, lines 37-43). 
However, Jorgensen does not teach the following seal limitations taught by Mount 

Mount teaches, further regarding claim 10 , a pump assembly comprising: a 
piston 39; a cylinder (see 37, 47); and an actuator 37 for moving the piston 39 axially in 
the cylinder, a manifold 1 1 , and a low friction dish-shaped seal 42 having a peripheral 
portion (see 46) forming a seal between the cylinder and the manifold 1 1 in a fully 
extended position of the piston (see 42 in Fig. 1), said dish-shaped seal 42 further 
having a top portion 43 attached to the piston 39 and moving with the piston such that 
said top portion 43 of the seal 42 is compressed against the manifold 1 1 in said fully 
extended position of the piston (see position of piston 39 in Fig. 1). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of invention to have modified the assembly of Jorgensen by implementing a dish- 
shaped seal onto the piston that is compressed against the pump manifold when the 
piston is fully extended, as taught by Mount, in order to create a better seal between the 
piston and the cylinder and to fully evacuate the pump chamber with each stroke. 

Re claim 1 1 , Mount teaches that said manifold 11 has at least one inlet 19 and 
one outlet check valve 30 that are passive, one-way valves. 

Re claim 12 . Jorgensen teaches that said pump is a syringe pump of which the 
piston 24 contacts a solid surface at an end of each dose cycle. 
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Re claim 13 , Jorgensen teaches the linear actuator is driven by a rotary electric 
motor 54 through a gear reduction (see 55). 

Re claims 14 and 15 , Jorgensen teaches that the pump has a capacity equal to a 
maximum dose so that a required additive volume is always dispensed through only one 
cycle of the pump; wherein said pump has a capacity lower than a maximum dose so 
that a required additive volume is dispensed through one or more pump cycles (see col. 
5, lines 29-32 and col. 6, lines 43-48). The pump in Jorgensen is capable of dispensing 
various amounts of fluid and therefore the combination is capable of dispensing a 
maximum, or less than maximum, amount of fluid. 

5. Claims 10, 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lemaire 5,421 ,295 in view of Jorgensen 4,336,000, and in further view of Mount 
6,568,926. This is an alternate rejection to the ones made above. 

Lemaire discloses, regarding claim 10 , a fuel system for a heavy fuel engine 
comprising a liquid fuel additive dosing pump comprising a piston (see abstract). 
However, Lemaire does not teach the following pump structure taught by Jorgensen 
and Mount. 

Jorgensen teaches, further regarding claim 10 , a pump comprising: a piston 24; a 
cylinder 23; and an actuator (56) for moving the piston 24 axially in the cylinder 23, 
wherein the actuator is a high resolution linear actuator (see col. 7, lines 37-43). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to have modified the assembly of Lemaire by implementing a piston driven by 
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a high resolution linear actuator, as taught by Jorgensen, in order to more accurately 
dispense the working fluid. 

Lemaire in view of Jorgensen discloses the invention as discussed above. 
However, Lemaire in view of Jorgensen does not teach the following seal limitations 
taught by Mount. 

Mount teaches, still further regarding claim 10 , a pump assembly comprising: a 
piston 39; a cylinder (see 37, 47); and an actuator 37 for moving the piston 39 axially in 
the cylinder, a manifold 1 1 , and a low friction dish-shaped seal 42 having a peripheral 
portion (see 46) forming a seal between the cylinder and the manifold 1 1 in a fully 
extended position of the piston (see 42 in Fig. 1), said dish-shaped seal 42 further 
having a top portion 43 attached to the piston 39 and moving with the piston such that 
said top portion 43 of the seal 42 is compressed against the manifold 1 1 in said fully 
extended position of the piston (see position of piston 39 in Fig. 1). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention to have 
modified the assembly of Lemaire in view of Jorgensen by implementing a dish-shaped 
seal onto the piston that is compressed against the pump manifold when the piston is 
fully extended, as taught by Mount, in order to create a better seal between the piston 
and the cylinder and to fully evacuate the pump chamber with each stroke. 

Regarding claims 14-15 , Lemaire, as modified, teaches that a heavy fuel engine 
defines a maximum dose of additive for optimal conditions and said pump has a 
capacity equal to a said maximum dose so that a required additive volume is always 
dispensed through only one cycle of the pump; and wherein a heavy fuel engine defines 
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a maximum dose of additive for optimal conditions and said pump has a capacity lower 
than a said maximum dose so that a required additive volume is dispensed through one 
or more pump cycles (see Jorgensen, col. 5, lines 29-32 and col. 6, lines 43-48). The 
pump in Jorgensen is capable of dispensing various amounts of fluid and therefore the 
combination is capable of dispensing a maximum, or less than maximum, amount of 
additive. 

6. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lemaire 
5,421 ,295 in view of Jorgensen 4,336,000, and in further view of Mount 6,568,926. 

Lemaire discloses a fuel system comprising a liquid fuel additive dosing pump 
comprising a piston (see abstract). However, Lemaire does not teach the following 
pump structure taught by Jorgensen and Mount. 

Jorgensen teaches a pump comprising: a piston 24; a cylinder 23; and an 
actuator (56) for moving the piston 24 axially in the cylinder 23, wherein the actuator is a 
high resolution linear actuator (see col. 7, lines 37-43). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to have modified the 
assembly of Lemaire by implementing a piston driven by a high resolution linear 
actuator, as taught by Jorgensen, in order to more accurately dispense the working 
fluid. 

Lemaire in view of Jorgensen discloses the invention as discussed above. 
However, Lemaire in view of Jorgensen does not teach the following seal limitations 
taught by Mount. 
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Mount teaches a pump assembly comprising: a piston 39; a cylinder (see 37, 47); 
and an actuator 37 for moving the piston 39 axially in the cylinder, a manifold 1 1 , and a 
low friction dish-shaped seal 42 having a peripheral portion (see 46) forming a seal 
between the cylinder and the manifold 1 1 in a fully extended position of the piston (see 
42 in Fig. 1), said dish-shaped seal 42 further having a top portion 43 attached to the 
piston 39 and moving with the piston such that said top portion 43 of the seal 42 is 
compressed against the manifold 11 in said fully extended position of the piston (see 
position of piston 39 in Fig. 1 ). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of invention to have modified the assembly of Lemaire in view 
of Jorgensen by implementing a dish-shaped seal onto the piston that is compressed 
against the pump manifold when the piston is fully extended, as taught by Mount, in 
order to create a better seal between the piston and the cylinder and to fully evacuate 
the pump chamber with each stroke. 

Response to Arguments 

7. Applicant's arguments with respect to claims 1 0-1 5 and 1 8 have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 



Application/Control Number: 10/570,590 Page 9 

Art Unit: 3746 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PETER J. BERTHEAUD whose telephone number is 
(571)272-3476. The examiner can normally be reached on M-F 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571) 272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Devon C Kramer/ 

Supervisory Patent Examiner, Art 

Unit 3746 

PJB 

/Peter J Bertheaud/ 
Examiner, Art Unit 3746 



